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T. m.^%mt''m^^'m^=^hm.%^^^=^i'^'^^ht^ 20 

X. m^^mifim^^m^^t^yt^i&^=Ht'^^ht^ 
m-^-$nxfj^^mx$}\). ip-^mmtm^ytmiKDm 
iz. m^^mizmmLxmi'mm'mt^m^^^^j^^m so 

Wimmh^ifiibtiii>Mt^m{1rXtty). «jEt3J:t)^ 
[0 0 0 1] 

^tifim^^nxtji^m^n^mt Lxm^^tz^mE l 4o 
m=fizmti>o 

[0 0 0 2] 

[i^e*®^'#] 'i^tMifi<bm\^ibtixi^i>mm^i^i^hu 

;b=.;^'y-b>^^^ (WT, M«E L*^ ^V>3 :i 

^mmomyti^m^zm^^nx^^tz^mmmmmm^'^ 
m^m(D?^^^-t^i>(Dizitmi.xi&m&mm. 
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1 9 4 3 9 3 ^iSjfS) 0 W^E L^^fifiS^E L^^^C 

T'^-l' K • y ^Vv^T. ( J p n. J . App 1 . P h 
y s. ) 27#s L 2 6 9 ( 1 9 8 8¥) D s Cv^- 

• 3r>^- yy^^ Y • y ^'Jv^t. (j. app 

l.Phys.) 65#. 3610M(1989^) 
Do 

[0 0 0 3] CtlST'{3, 

:>fe^b^ife®m^^S«^-S^UTl^5o 
^:>fe#*4i:bT{i. wo 9 0 1 3 1 4 8^&IIB^6ffl«> 
3-126787 -^c&IS> T^y^-r K • :7 ^ i; 

• l^^'— X (Appl. Phys. Lett. ) 5 
8#, 1 9 8 2H (1 9 9 1^) 5&^*T*#IST-ffiV>^C 

A^tim ^ nt V ^ 5 ^; T ^ ^j; o fc o 

[0 0 0 4] 

[^B^A^^?*bctoh-r^^M] b*^b^A5?>s cn* 
«^aET'ig»bT*5D^ «MJ;cfcD^^fe^^^?>iS 

f^lF.i^^?i:^^tt{S^?^b^tl®ri^f3^^3l£ji^i 
b, WS-Xz^a^, ^%^t^m^^MmEl.^^-^^'^-f 

[0 0 0 5] 

:^T*J)!e|-S%3tJli: bTffll^fcW^E Lll^O^fe-fb^ 

:»-^fb-^^t&m^U Ctl^S:^i^«)14iibT^ jEJL 
§ a A-r ^ ^® a A f 5 l^ffi ® t^^^M * 

^%i)^?)5'^5liii=&«]lbTfflV^fcJl-&fci±'^Tx -eff 
iiJ: D^^t;^^^ h;i'A5^fb-r^^i:$Bv^tBb. 5*^^ 

[0 0 0 6] i-7febt.s if.%m\±mzm-tm^x^^. 

( 1 ) 3fe < i: 4) A^^BQ S fc }±4^JS0JT- S -Mffi 
mU-^^unUi^^tn^^nWz. 'P^J^ < t)^itJS^ 

nxfji^mxh'o. n&iz^y)^ytmmmt-r^^t 
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^^^^^^'^'^^'^^^^^^^^^'^^ ^ 

(3) /J>^c< i:^-^As^03*fei±¥^B^-C-fe5-M® 
^t^M^i^^ ® 

(4) i:*.-^A5S0^S^c{i^^B^-efeS-MO 

'[0 0 0 71 aT> ;$c^B^fflW^EL^^^30V^Ti$ffl 

fcii 2 fffi®^#^t4^*^a If - >a J: 
y£S^^^t-|E;^*>6»^bl^©tt{bl*fei±^b2T•^$n 
[0 0 0 8] 

[Ibl] 



(^ct:. An {i> K^|gjl~2O0T;U^;i'S*5ctI>' 

6 ~ 2 c ©^#^jK<b7K^a* ^£ i.^** s« 
cD^#^^^b7ic^s> sfei±^*|gii~2O0r;vn^ 
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< ht; 10®S4S;ga^^tlfc^#^^^b7X^©^^ei* 

A^^fj:S2{ffi©a:r-S?.o nti 5 W±®SiS[S^-ro ) 
[0 0 0 9] 
[^b2] 

i^^. Ar2 ii^ K*iCl~2 2©T;b=^;VS*5J:0^ 

KSiSi 6 ~ 2 2 W^ib7j<«a*^ ^j: SP*^ ^ 
10 0^#K^lb7K^SSfcli^«^Sm^^fb^W> * 

f-t±K*i(l~2 20T;U3dr$-«45<fcy^7';i/^^l/-5^* 

^§^ffi«*S<b^i^©^^f**^ ''^ ^ 2 ffficsr- g. 

[0 0 10] ^blff^Ari i;b-Cii:p-7^-l/^S^ 

;ba^c^© 2{ffi®^Smmb7K*a : ^n?>t^^* 
St 1 ~ 2 Q(DT)V^)Vm^^-l^^^^ 6-20 

^^b7X^a>b^?=^«nfea^s^^^ ^ ^-'^^^^ ^^"^ 

M^bfe 2 fffio^S^K{b7jc*a ; 1-20® 

©i*i*5!Pe>«;?.2ffi®a*^^l^?>*T'5» h 

30 * bv^c ±iB{b 1 *fe{±fb 2 -e^^5^n5«^smi«^? 

{± ^^'fSfg^^^b-^^®?!'^®^^^*^^ 
pt^ F^i*:s^T:ff ?> nfc ^ ® ^ t tt^ ® * ® 

S®<fe,®*5^if^bV^c C®fcS>l^i±^*^4~2 0©T 
^i^e>3Hinfc'>^ < 1 oJiJ.Ji©»*^^Kl^bTV^ 
K^^bTk^S. ^#^S«^^<b^ti»^fe2MW±^ 

? ff {I =t t- ?. T U - 1/ > U >©Sm^<*% 

40 [0 0 11] ^^mi~2 0©T;b^;L'a. t 
3 i/S^s i tJ^T;i/^;v^*a3£t«3 6 - 2 0 
©^#^Rfb7jcma*^^^{snfcS©5t>T-. K«ts^i 
~2 0©T;b^;va^b-cii. ^?Jx.fS, 

if-efe>3> -^y'^)\^&> ^^yjm. ^^^)^&^ 

50 [0 0 121 ^fc. K|||gtl~2 0©T;bnaei.SJ:b 
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^;u:r:^^'S. 7^v';i.:^^i^a> ^^U;u:r^i-S. 2 

[0013] 1-20 ©T;b=^-;^^*»i^ ^"^ 

:n^;i'^:rs. lo 

^:f&tm^ UV^o K«m6 ~ 2 0 ©^#KK^b7j<«a 

[0 0 1 4] ^blT-*^n5it^s^iS^^i:br. 

Wl;t±^U-p- 7x:^l/>triV>. (2. 

^>^;V-p-7x:::V>t:^^». ^^'^ (2, 5- 
i;^:^i.;i.-p-:^x^u>tfr:v».^U (2 5 
-i;-.:/^;i.-p-7x^^>t::^v» . ^'J (2, 

(2, l^^i^-P-^^-^^^^-^^-^^ ^ 

(2. 5-i^:^h^i--P-^^-^^^f ^ 
(2, S-i^-O^^^^^^^i^-P-^^-^''^^^ 

i^y) TfsU (2, 

. (2, 5-y'-r^^^^=^^^-P 

-7x^V>tf^^» . (2, b-i^-^^^)^-^ 

:3^v.-p-7:^^l->H^^» s 'l^'J C2, 5-i^7^ 

-i;^>'^;i.?-;r-p-7x::iv>if-v» 

(2, 5->^--^^>^^^^-P-'^^-^''^^-~^ 
» #U (2, S-i^-^T-^^^^^-P-^^-^'-^ 

_5^,j;V^:iei^-p-7:^-l->^-^^^^ ^ ^ 

(2-^b^e/-5- (2' -x^;^— ^:3^i.;t.:r^ 

(2-^ h^S/-5-^'i;';;^^:r-p-7^-i^'-^^ 
^vy) . (2-/b^i'-5- (3' -^^)\^- 
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-p-7xnv>tf^vy) > d^^^ (2. s-y'-^i/ 

^;i.-p-7x^l.>l^:-W»^ (2, 
^^;^_p_7xr:L.>e^^» . (2. 

(2. 5-i^'Ndri';i':r^i--P-^^-^^^-^ 
» (2, 5-i?'^^5^^^^=^^>-P~^'^-'^ 

s (2, 5-i^;^i^^^^^^->-P- - 

7x::il.>tf-^» . ^'J (2. 5 -S^•xi/;^:t^^- 
- p - 7 x^ V > tf V » . (2-^b=^i^-5 
-^^>>;i.:r:^i^-p-:^-^^>^^^^-^) ^ f'^ 

(2-^b^^>-5- (3' -P 

[0 0 16] ft2f^>OAr2 ^bTtt. p-7x_l//S^ 

iai~2 oor;!/^;^*. T;t/=i^i'S*5J:u^T;L'^;v 

^;r»Mt>-C^*iS 6-20 ©^§K^ib7K«ai)^ 

^i^i; sfcti^ne>cR*mi~2 o©t;^^;v». 
u ^ h p;i' ^ ^ -fe >^ s^^-^a ^ ^"^ ^ 

2 ©Mi*il bTfflV^^ J^Ct- g ?>^*m 1 ~ 2 0 

f^mm 6-20 (Z)^W^{b7k,*ai3^''^-^ ttAri {'^J 

[0 017]lb2T*a^n5it^l^lS^?i:bT. *{* 

;v- ^:r7x>, :l^U-3- h-f^i^;w^^7x>. tKU 

*U-3,4- i^'N:/^;^ ^:r7x>. ^U- 
3,4- i;;r^^;w i^Hxi^;^- 

5j^U-3,4- 5^:i-7x>. #U-3- -NT* 

^^^rr^^v-- ^;r7x>. 4<u-3- ^^^j^^^^-J 

:t7xX v-5=^>;i.^^^'-^5r7xX :i^'J 

-3- ;r^^^^5^;^^^^>- ^'^-3- 
jV^^iy- ^:r7x>. :i^U-3.4- =^i^- 
f■:^r7xX i^u-3,4- i^:r^5^;i^^^^>- ^^^.^ 

> 7KiJ-3,4-i^h-7^'>^l'^^^- ^^^^^^ 'i^'J'^, 

4-'i;:2r^7yx^>^^^^^- ^^^^^-^^ 7i^u-3,4- 
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-3- h-^'>;b-1.4- 7x^.1. #-J-3- 
-1,4- #U-3- h-=3^>;U-1.4- 7x_l/ 

-1,4- 7x:::l/>^ #V-2,5- y:^^ <5^7^'>^^-1.4-7 
x'-l/>. 4^U-2,5- i?F3.i^;i/-l,4- 7x-V>. 
,;-3_ ^^^)V^^i^-lA- 7x-V>> 4fU-3- 

7x:::l.X ^U-3- i/;y:r:5r^>-1.4- 7 x-lx 
> *';-2,5- i;-v^^;i/*^i--1.4- 7x::il/>. >K 
>/-2,5- i;;r^5^;^:^^->-l>4- 7xnVX #U-2,5 
- i;F7^i.;U:r=>r'>-l,4- 7x^l/>. 
^^^v^;^;r^5^-1.4- 7x^1. ^U-2.5- v^Kr^ 
^iy-lA- 7 X ^ > 55; ii-A^^^JTn ^ o 

[0 0 18] ^neo^'T-TKU-s- -s:/^-;!/- ^^r^x 

4- 7xr:l/>. 7}<U-2,5- s;7r^'^;i^:^=^i^- 
1 4- 7x::ilxX ;}^';-2,5- h'7^i/;^^=^i'-1.4-7 

rffJ-2,5- i;h-=:'>;V:r^S/-1.4- 7x_-V> 

[0 0 19] {bl*fc{±{b2t43V^-r: n^fciimtt^ 

I ^ i)5 ^ t) 'J^ ^ t- § 2. ^ iS-'S: jli^ff ^ ti < I 

-r M^-r 2. ^ t ^^^^"^ ^ ®"^* 

firO~3 0 0 0 0*W*U<. lO-lOOOOiSJ: 

[0 0 2 0] zn^cD^im'&^fm^m'c^^^i^^^ 
^[0 0 2 1] ±HB{biT-r^$n5^'J ^^'^"^^''^I 

IBif 1 - 2 5 4 7 3 4^^Jk^. m^^- 7 9 2 1 7^ 



[0 0 2 2] ±|B^b2T•^^$n?)«^sm^^^®^^^ 

se Journal of Applied Physics), 2 3#. L 8 9 9 

[0 0 2 3] Sfe. cmeci^^^^b-^^*"^^^^^ 
[0 0 2 4] ±t^^i^s^:pi;m^b-t 

ig b«M#(fii)S 2 fli *) b < {± 3 ffl*^ 6 'fc ^ 

^mmrxy. ^y^y:.=.)vi.^x2^y^'^^y^^ 

tl^bTmIia®'fb'&i^A^5^^^2'^®'>^=^<^*' 1^^^ 
30 V^?,^^*W^bV^„ «^J^tf^tiaBS5 7- 

5 17 8 l^^m. |B]5 9 - 1 9 4 3 9 3^i^ia^^Ha« 

[0 0 2 5] m^«^?^b^^^^^^smi«^^^^rl^ 

^^-fb^tlO^ttl^MbT 2 9 %m.%^m^^ 9 5Mm 

%w-Fi)^^?sb<. $?,ii|jfSb<(±4 0tta%^:i±> 
9 om»%wT-cfe2>o , ^ 

[0 0 2 6] jts^0^®«:^V^'M3>'L'^^'>^: 
y;;^^?i:bt:. -fbl^ '^b2T'?^$tl?-^t^S;m]^^^i^ 

m>t&f£^^fb^^®?s^«^-!^^^'^^ ^i\Mmm^ 
50 imiM^nta^^o mm. iE?Lii5»b^^i:b^ 
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y >^^b^. y ^=-)^'-^ ^,7j:^^vy 
m'fb-&^> 7;^:r^^>^<b^^. i;7:cy^y>m<b 

[0 0 2 7] ^#egC{±. #iiBH6 3- 7 0 2 5 7^^ 
m 1B]6 3- 1.7 5 8 6 0^^>#. #ii^2-135 3 
61^&#. ^2 - 1 3 5 3 5 9^5i^. [B13-152 10 

fflnitgT-feSc iE?L«3i^t£{b-&^^bTi±> ^mm^T 

= >fb-&t)*^ff^L.<. N,N'- i;7n:r:;i/-N.N'-tfX^ 

v>o «^f|!iMb^t)iibTi±. :r^its;7^/-;n^<b 

^>^/^y>m<b^. T>h^:3py>|^fb^i^ 
AsgSb<. 2- (4-lf7^-';;i') -5- (4-t 
-1, 3, A-^^^yy-J-)^^ 

m&t-^m^fzitmi^mm^it^i^^ ^^atrfflv^-c*) 20 
[0 0 2 8] ^%m<D^m.Ehmi-(Dmmi^':>^^-^&^y 

rti-f >i^">A -^x-^r^it^ h- (iTO) . ^fb;^ 

X (NESA) . Au. Pt. Ag. Cu^A^ffiV^e>n 

-f^^T?^^ bTtiX^^a^*^ ^^^^ ^° 

[0 0 2 9] ^®M±cftfSi^^^^Ji^^ 

[0 0 3 0] ^)t)i®fliff^l-'«^'^0-5™~10/im. 40 
b < 1 ran- 1 /"mT-^ ^ o m^mS^±t^"^^^ 

v>o Uio. ^^^^;J;?)^fi*ibbfc«^^::ii^ 

T-*^i|4®^S?^a^^i^T'^ Ml*Wl3{i3 0~3 3 0°C> I? 
Sb<fi60~3 0 0''C. $e>C|ff*b<{±10 0~2 
5 o»c©^^-eMSt-5c:h*5S*bv^o MSTS 

^tt±i&at-a::J;*WSb<^ ^ffl6^i;i±i~2 4B# 
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^fSbV^o Al. In. Mg. MgilAg®^ 

^a:JLT. Mg-Ag^^i:iB«1-«^^*^fe^) 
n-Ag^. Mg-ln^^. '^^vr^ymmmi^ 

fflv^e,n?.o ;ine.o*T-{iMg-Ag^^^ Mg I 
[0 0 3 1] *fc. sijcD^«-efe^^)tat-iE?LlimJi 

ti. fuiE®IE?LSli»b^%«)^''>tt«^«5^^^4^'^^^ 
[0 0 3 2] iE?L^mfb^t)Sfc{i«?«53^14^b^^ 

{3^*>bfem®^»i>=^-^^>^^^ ^^^^t iZ 
y^^^^^yV^^ .>'-3-h^. 

m^mmmt^mz^^r^^t 1 sfc{i<b 2 x-^^ns^t 

M=K^SfciiSibtt^X'S^b^m^-iifc^®^^> 
^-^^y^m. ^^Xx^><!^^v 7^^-^t^>^^^ 

isr-#5o rS^^?.S^?<b^tii:UT{±. 1^J3PS^$ 

n^^v^i)5. «^si5i^4m{iPflab:fev^%®i)^*?*b 

[0 0 3 3] <bl-tr^^r^5?t?'J jp-:^ 

*U (2, 

uy) . Ti^'J (2, 5-y^^^^-P-^^-^^^- 
yy) . (2, 5-f-:^-^>i^'i^>) _ 
CDMt*^. ^b2-r'a$nS#Uf-:r^->^J^tFJO^ 

[0 0 3 4] %)ta0SiJ?fi±iB®#?4m©«^^^^ 

r 0 5nin~l OAmAS»Sb<> $5=f3?F*b<f^l 
f-A?)JZ{il 0-5 0 Onm©iPEffl*^^?*l-''^o 1^^^ 
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:}immm^^^^M^^mm(nmmiio- smn- 1 o ^zm. 

b< {i5~2 0 OnniT-fe?>o 
[0 0 3 5] »:v^■r^ lE^LMSt^^^a*'^^^^'^ 

]g$nrv^2,ii^^ iiXzj^iEimmm. ^^mi^^v^m 

®^-^ J: H^©S®«»A^^'J ffl "f' ^ ^ I n - A g 
[0 0 3 6] 'feiS. ;^^B§®EL*^©«Jifcbr{is 

/%%m/f^^yyy-^/'^^^ ^m/^^-^yr-m/ 
m/mm. mm/^tftm/mi^mmm/^^^^yr-m/ 
mm. mm/^^^y yy-m/%%m/>^-j yr-M/m 
m. mm/j^yyr-m/iEimmm/^^m/^^yy 
r-m/mm. mm/^^^^yr-m/mitm/mmm 

5)0 

[0 0 3 7] /■!>v7T-Si::fflv^i.^^^'fb^^^«-'^ 

5^{iiimo.5m~10//niAWSb<> «?1t^S^-tf^ 
^^^^^^±(f 4fetol3{±^ Di? * b < {± 1 ~ 5 0 0 

[0 0 3 8] 

9. gg^SPbfcrti;^ 2, 5-i^;t^^^v*=^-i^- 

p_:^.>.j V^i^^D^ K2 0. 7 g©:Jri-U>^M2 
0 0 gS:> mrF. ^3 0^*^ttTriSTbfc'#. ^ 



^Itfco ;53ii;<t'3?^:«8^=&tE]iKbs ^''^ 
:n^y-;vT-i5t^bfco 

> (C8 H170-PPV) 3 6g^f#feo ^enfc^u 

(GPC) lCi:&7t?';;^5=-V>^^»®m^^^^S^* 
tofcilC^^l 6 OT'fc-^fco 
10 [0 0 3 9]^«1 

r:u>J:®rl^i!l^ii7 Owt%D ® lwt%h;i/^^-' 
^f^^fflvx ^tr>n-M3J:Dl^i 2 0™.©IP^^^T'M 

^ bT, MghlnC^^Sr 1 0 Onm^« 

20 bt. MEL«?*f^^bfc»^«^i:§®a^««i 
3 X 1 0-6t o r rUTt'fe-r'fco 
[0 0 4 0] :i®«^t«ES15.0V . 17.5V . 20.0V 

. 22.5V j:)i^#Eb^c*5^. y 

f^SCon. M#fet::^<tbfco coBt®^^^-^^ ^ 
;i.^^b^Ellt::?^bfeo {£«ET-ii4lU (2, S-i-^r 

h;i/i;SS-at-S^?^^^^ h;^S7^^bTV^?.*s. « 
E©tijiai:fc*)t5 2 0mnHt:-^A^^^^ti.. 
30 4,t;^©^t4tiiDbfco 
[0 0 4 1] it^^^O 1 

Y^)y. (8- T;b2:-'>A^?a^b^sv^ 

J,:t/rHi^SE«?iJ 1 tPlb^^r- 1 0 Onm©i»5^©#U 

(2, 5-i^:r^5^;^;^^^^-p-^^-^''^^-^ 

» ©^)teJl^#fi£b. ^©±^'^ l^'J^ 

^mm\^f'o :in\zmmm i t^^cMg^in©^^^ i 

OOnin^^bT^t^EL^^^^fSbfec ^©*?in 
7.5. 25.0V iiIli*«ffi^iQ^-^''^^^-^^^^ 

Z.(Dn(D%%y^^'^ h;i/^ft^K2C^7nbfeo 
[0 0 4 2] 

[^0^©^^] Jil±l5i0^bf3 J:aJ;i, L 
t;£^©*)fflJ;it«b-C. «E«:Sn^l.i:^^e 
'^^•fbb fErfe©;^*>i;^^^ VJibT©ffit^yeMv 7 5 

[El®<55lS#^celSiB^] 

[0 1 ] mmm i ®^^e l^^©^^^^^ y^^^^^ 

50 &^^t■ll!o 



